Payment by results was introduced across the National Health Service (NHS) in England and Wales in 2005. The system provides a structure of fixed national payment which aims to increase productivity and make better use of hospital capacity. 1 Payment by results uses Healthcare Resource Groups, similar to those in Europe, the United States and Australia, [2] [3] [4] which group together similar clinical treatments that cost an equivalent amount to deliver. 5 An individual price, or tariff, is derived for each hospital patient episode ( Fig. 1) , which is funded by the patient's registered Primary Care Trust.
The data collected for coding include the primary diagnosis, co-morbidity and complications (recorded as ICD-10 codes), the surgical procedure (defined by the OPCS-4 codes) and the age of the patient. 6 Computer programmes then derive the health resource group code. The tariff for each resource group represents the average cost of providing a particular treatment. Costs derived nationally from data supplied by NHS Trusts for cemented primary total hip replacement (THR), for example, range between £499 and £15 477. The average of this (£5305) is used as the national tariff. Minor regional adjustments are made to reflect the cost of living. 2 Payment by results currently covers all admissions, attendance in the Accident & Emergency departments and in outpatients departments. 7 Over 90% of NHS hospital activity will be funded in this way in 2008. 8 Poor documentation and inefficient coding can produce incorrect tariffs and hence loss of revenue for the hospital trust. 9 A lack of interest from clinicians in financial matters has been cited as one of the reasons for the current financial difficulties in the NHS.
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The importance of accurate documentation and data coding
The methods of documentation and data collection are not currently standardised across the NHS. Data are collected from 'source documents', such as clinical case notes, discharge summaries and forms recording the results of investigations. Trusts must ensure that this information is complete and accurate. Audits have consistently identified inadequate documentation as the source of errors in clinical coding, 11 with levels of error of up to 40%.
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There are inconsistencies between the data recorded in clinical case notes and those found in other documentation. 11 We sent a postal questionnaire to all NHS Hospital Trusts in England and Wales enquiring about their practice. The coding departments have access to the clinical case notes for every patient episode in only 55% of trusts.
Our local audit has shown that case notes with thorough, typed entries can produce accurate tariffs. A loss of income of 15% to 20% was found when discharge summaries, completed by ward-based nursing and medical staff alone were used 13 ( Fig. 2) . To illustrate this, an orthopaedic department with an income of £30 million per year may lose up to £6 million because of a coding error. This will have a significant effect on the annual income of the hospital trust.
Surgical patients generate higher tariffs than the average hospital tariff (£1250).
14 That for a fracture of the neck of the femur ranges between £4518 and £7936, depending on the type of fracture and the treatment, co-morbidity and complications. Figure 2 illustrates a loss of revenue of 15% due to coding inaccuracies, resulting in an average loss of £1061 per patient. 13 It has been suggested that the financial deficits encountered in secondary care may be a direct result of a loss of expected revenue from payment by results due to coding inaccuracies.
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Dr Foster, league tables and performance-related pay
Perhaps of greatest importance for the clinician is the use of this information to create a central database of their results. The Department of Health (DoH) document entitled Good doctors, safer patients 16 suggested the use of these databases for clinical governance, appraisal and revalidation of hospital consultants. Independent providers of information for the NHS, such as the Dr Foster organisation, have access to data, which is based on submitted coding on all hospital-based care from all NHS hospitals. This information can be used to analyse consultant and hospital clinical performance at local and national levels, and to produce league tables. 17 Poor coding can produce erroneous figures. The rates for wound infection across NHS hospitals have recently been published in the national press. Those hospitals failing to code accurately may have incorrect rates of infection. With no standardised terms in general use, 'infection' may be coded without microbiological or firm clinical evidence.
Performance-related pay has been proposed in the NHS. 16 One method of assessing the performance of a clinician is by the income generated for a trust through payment by results. We have analysed this through local audit work for individual orthopaedic consultants, with similar commitments to trauma and elective work, in one trust over a period of one year. These data exclude outpatient activity. The average income generated from trauma was £601 000 and the narrow range between consultants suggested a consistency of workload throughout the year. For elective work, however, the range was much greater, with a mean of £829 000 varying between £183 000 and £1 469 000. This may reflect the differences in tariffs between sub-specialties, or the individual work intensity of the consultants (Fig. 3) . 
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Tariffs and the complexity of the system
The dominant diagnosis or procedural code determines the tariff. A patient who has fixation of a fracture of the neck of the femur and then spends time on a medical ward with complications will generate an orthopaedic health resource group code only. The entire cost of the inpatient episode is paid to the orthopaedic directorate.
Tariffs also vary depending on the type of admission and the length of stay. Additional costs per day are incurred if the average anticipated stay, the trim point, for a particular treatment is exceeded. 9 Emergency work is generally more costly than elective procedures. Arthroscopy of the knee carries an emergency supplement of £800, and an emergency amputation generates £10 313 compared with £6229 for the elective equivalent. 18 The tariff for new patient episodes in orthopaedic outpatients is £148, with follow-up attendances generating £73. 18 No additional payment is currently made for procedures performed in outpatients, yet data collected at one unit in our Trust showed that around 800 joints are injected or aspirated annually in the outpatient department.
Specialised service codes are for those services that are not generally offered at district hospitals and provide a supplement in addition to the tariff for certain procedures. 5 This may represent a 70% 'top-up'. This applies to revision THR in the presence of infection, the use of allograft bone for THR, and specialist procedures on the foot and for correction of congenital deformity. This elevates the tariff for revision of an infected THR from £7185 to £12 214 for each stage. 18 It is therefore important to extensively document the indication for treatment and the exact procedure undertaken in legible operation notes to ensure accurate coding and recovery of costs.
Problems with payment by results
This method of payment will create competition between providers to drive down costs, possibly to the detriment of patient care. Tariffs may fall in an effort to lower costs and improve efficiency. Providers who are unable to compete will attract fewer patients and less money. 2 Trusts that use more expensive materials will be burdened by higher costs and a lower profit margin, even though their use may be justified in increased longevity of the implant or a reduction of the rates of dislocation in hip surgery, for example. Trusts may no longer offer new, expensive treatments which are not proven by long-term evidence. A trust that uses many different prostheses or has a lower workload, and cannot negotiate bulk-buy reductions in cost, may struggle to contain spending within the apportioned tariff. 19 One study at a large arthroplasty unit in the United Kingdom has shown that, without discounts for the implants, the total cost for performing a cemented THR would be 10.6% above tariff. 19 Table I shows the tariffs for certain hip procedures and the costs of commonly-used implants.
Fixed tariffs may be inappropriate at tertiary referral centres. 20 Several studies in the United States have shown that the tariffs for revision of a THR do not reflect the actual additional costs over a primary procedure and, as such, often result in financial loss. 21 Smaller units may not offer revision surgery of the hip in the future. 9 Others will need to support this practice by redistribution of funds within their departmental budget and new equipment, training and education may suffer as a consequence.
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Improving the system
The Audit Commission has observed that payment by results may increase administrative costs by up to £180 000 for each Hospital Trust. 22, 23 These costs represent investment in information technology and long-term increases in staffing in the information, coding and finance departments to ensure better extraction of data and regular audit. 22, 24 Case notes rather than discharge summaries should be the standard means for deriving tariffs. Coding departments need adequate numbers of well-trained staff who can interact with clinicians. 25 Communication at all levels must improve for the system to be successful. Problems with illegible documentation, an area cited by many coders, should be addressed. Newer versions of the health resource group software will provide greater flexibility in the tariffs and some of the current problems should be resolved over time. 5 Payment by results aims to improve efficiency in the NHS. Accuracy in collection of information and in coding is essential to ensure sound finances for Trusts and to provide reliable central data for monitoring performance. 9 Coding practices should be standardised nationally and Trusts that perform poorly may need to implement changes. In an effort to drive down costs and increase profits in the system, patient care may suffer. It is of the utmost importance that other performance indicators which are not financially-driven are developed to counteract this.
All the data used in this paper are based on 2007/2008 18 reference costs and health resource grouper software version 3.5 (The Information Centre, London, United Kingdom). They aim to illustrate the complexity of the system rather than provide exact figures. More information regarding software updates and changes to reference costs are available from the DoH Connecting for Health website. 26 
